The aging population has several acoustic requirements in order to optimize their ability to hear better, as well as feel better, in a room. First, there is the requirement that the reverberation time of the room must be reduced in order to assist in hearing. Secondly, there needs to be a lowering of the NC in order to increase the SNR. Increasing the SNR not only helps to assist in hearing, but also reduces some hearing aid problems. In addition to these two standard room requirements, there is also a need for the reduction of lower frequency sounds within a room, such as sounds typical of mechanical equipment. Recent data supports the fact that there is a correlation between certain diseases and low frequency intolerance. Since standard products used to absorb sound have a greater absorption in speech frequencies there is a need for products that have greater absorption in lower frequencies. Ideally these products should also be washable. This paper presents background on each of these requirements, as well as recommendations on methods to achieve these requirements.
ACHIEVING OPTIMAL REVERBERATION TIME IN A ROOM, USING NEWLY PATENTED TUNING TUBES
As this adult community grows, so has the number of noise complaints about their ability to hear in a public space, such as a courtroom or restaurant, or an acoustically critical space, such as a hospital or listening room. Hearing aid systems help to improve the ability of individuals with a hearing disability, or degradation, to hear. Unfortunately, most listeners with mild or moderate hearing loss do not wear hearing aids all the time. Additionally, common hearing aids amplify not only speech but also noise. This fact coupled with the vanity factor put a strong emphasis on designing an acoustic environment that minimizes noise and helps with speech intelligibility.
Since speech intelligibility is directly related to speech-to-noise level increase and is inversely related to reverberation time (1-3), Nabelek and Robinson (4) also showed that, in the absence of noise, speech intelligibility was inversely related to reverberation time. Finitzo-Hieber and Tillman performed various fixed speech-to-noise level differences in rooms with various fixed reverberation times. The general finding was that speech intelligibility decreased with increased reverberation time. More important hearing impaired people were more sensitive to reverberation than normal hearing people (5). Moore (6) researched this to a greater depth to show that even listeners with moderately impaired hearing, which is the majority of the aging population, can usually achieve high speech intelligibility in a quiet environment when the presentation level is sufficiently high. The ability to hear decreases in noisy environments.
However, the acoustic goals in room design are complicated by the fact that reverberation and steady-state levels are mathematically connected. For most hearing impaired the acoustic signature becomes corrupted in a reverberant space, since the amplitude differential between peaks and dips in the internal representation is reduced. Background noise exacerbates this effect by reducing the valleys in the spectrum, thereby reducing spectral contrast in the signal.
This extensive research leaves no question that the general goal for an acoustic environment for the elderly should be 1.
Low reverberation time close to .4
2.
No or low background noise 3.
When low noise is present, it needs to be constant.
Historically the approach has been to reduce the reverberation time by adding absorption from thin 1" fabric wrapped panels on the walls or similar acoustic materials on the ceiling. The drawback of this approach is that the absorption has its absorption mostly in the speech frequencies. This approach does not address all the challenges of speech intelligibility. Low frequency noise and sounds remain in a high reverberant state. That is, there is also a need for the reduction of lower frequency sounds within a room, such as noise typical of mechanical equipment, or sounds associated with a low frequency voice or music. When the application is a doctor's office or a hospital there is the additional constraint that the acoustic material must be washable.
One case study is presented in this paper to show how standard products can make a difference in any facility. The case study also shows some of the deficiencies of other products and the need to focus on all frequencies, when designing the acoustic environment of a room.
The case study is a typical small conference room intended for meetings and private classes. The acoustic problems with this small room were brought to the attention of SoundSense. The request was to solve the problems of the "room feeling uncomfortable, difficulty hearing clearly what was being said, especially when there is a conference call placed on a speaker phone". One person had a slight hearing degradation and did not even want to be in the room. Often there were only 2 people in the room. The typical number of people was 4, but there were never more than 8 people in the room. The room consisted of a concrete slab, drywall on the walls and ceiling, and a table was located over a thin small rug. Two corners of the room had an angle detail. The entrance to the small room was through a double glass door that they did not want to cover.
One employee took the initiative to go online into a chat room to better understand the problem, not knowing that the owner of the company had engaged us in a consultation. They were told online to locate a few 1" acoustic fabric wrapped panels on the wall. They purchased and installed these panels just before my review. The owner of the company felt the problems were reduced in severity, but "the room still did not feel truly comfortable and the low frequency hum and various other problems were actually now more evident". SoundSense then requested that the room be used to test an Architectural Acoustic Device based on Patent, US 8,136,630 B2, or Tuning Tube. Although this device can address all frequencies, this device can be manufactured to focus its absorption on just the lower frequencies of concern to solve the problem of lower frequency absorption. It is also washable. It can be used as a standalone unit in a room, or in combination with other architectural features. The owner chose the standalone unit. Below are the field test results performed in the room before and after the installation. It is important to note that with the base trap and Architectural Acoustic Device, the installation was easy and the client noted an improvement to the acoustic problems. The preference of the client was the Tuning Tube. In conclusion the case study is symbolic of our findings of many case studies. That is, the treatment of the reverberation time only in the speech frequencies is insufficient for the hearing impaired and typically most people over the age of 55. Attention to the detail of the acoustic design inclusive of the lower frequencies is paramount for hearing optimization and general comfort within the room.
The Paradise Architectural Acoustic Device, or Tuning Tube, is a sound modifying architectural structure. The architectural structure can appear to be any one of standard architectural structures that can be used in a room, from baseboards to crown moldings or ceiling beams. Depending on the intended outcome, the architectural element can either be a solid body, or what appears to be a solid device but has internal channels. This allows the architectural devices to not only reduce or correct the decay time in the room, but also make certain that the architectural elements do not produce undesirable effects.
